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2.1
$= \frac{\partial u}{\partial x},$ $x\in[a, b]$
$u(a)=u(b)$
: $\frac{\partial}{\partial t}\int_{a}^{b}u(x)dx=0$ (21)
$($A $)$ . $($ 2.1 $)$
$\frac{\partial}{\partial t}\int_{a}^{b}udx$ $=$ $\int_{a}^{b}\frac{\partial u}{\partial t}dx$















$U_{k}^{(n)}$ $u(k\Delta x,$ $n$ $t)$ $N \equiv\frac{b-a}{\Delta x}$
$\frac{\sum_{k=0}^{N}U_{k}^{(n+1)}\Delta x-\sum_{k=0}^{N}U_{k}^{(n)}\triangle x}{\Delta t}$
$=$ $\sum_{k=0}^{N}\{\frac{U_{k}^{(n+1)}-U_{k}^{(n)}}{\triangle t}\}\triangle x$
$=$ $\sum_{k=0}^{N}\{\frac{U_{k+1}^{(n)}-U_{k}^{(n)}}{\triangle x}\}\triangle x$
$=$ $U_{N+1}^{(n)}-U_{0}^{(n)}$
$=$ $0$ $(2.5)$
$($ C $)$ .
$($ 2.3 $)$ $($ 2.4$)$



















$S_{k=0}^{N}f(a+k \triangle x)\triangle x\equiv\sum_{k=0}^{N}\gamma kf(a+k\triangle x)\triangle x$ (3.6)











$\frac{\partial u}{\partial t}=\frac{\partial^{2}}{\partial x^{2}}(pu+ru^{3}+q\frac{\partial^{2}u}{\partial x^{2}})$ (5.1)
$G$
$G= \frac{1}{2}pu^{2}+\frac{1}{4}ru^{4}-\frac{1}{2}q(\frac{\partial u}{\partial x})^{2}$ (5.2)
: $\frac{\partial u}{\partial t}=\frac{\partial^{2}}{\partial x^{2}}\frac{\delta G}{\delta u}$ (5.3)
$\frac{\partial u}{\partial x}=\frac{\partial}{\partial x}\frac{\delta G}{\delta u}=0$ on $\partial\Omega$ (5.4)
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Cahn-Hilliard $=$
$[t\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ $]$
[ $\grave$R$\grave$ $\grave{y}^{\rfloor}$]
$\frac{\partial}{\partial t}\int_{\Omega}udx=$ $0$ (5.5)








$\frac{\partial}{\partial t}\int_{a}^{b}Gdx$ $=$ $\int_{a}^{b}\frac{\partial G}{\partial t}dx$
$=$ $\int_{a}^{b}\frac{\delta G}{\delta u}\frac{\partial u}{\partial t}dx$
$=$ $\int_{a}^{b}\frac{\delta G}{\delta u}\frac{\partial^{2}}{\partial x^{2}}(\frac{\delta G}{\delta u}I$
$=$ $[ \frac{\delta G}{\delta u}\frac{\partial}{\partial x}(\frac{\delta G}{\delta u}I]_{a}^{b}-\int_{a}^{b}|\frac{\partial}{\partial x}(\frac{\delta G}{\delta u})|^{2}dx$






$G_{d}(U_{k}^{(n)}) \equiv\frac{1}{2}p(U_{k}^{(n)})^{2}+\frac{1}{4}r(U_{k}^{(n)})^{4}-\frac{1}{2}q\{\frac{(\frac{U_{k+1}^{(n)}-U_{k}^{(n)}}{\Delta x})^{2}+(\frac{U_{k}^{(n)}-U_{k-1}^{(n)}}{\Delta x})^{2}}{2}\}(6.2)$
(b)












$\delta_{1}H_{k}^{(n)}=0$ $(k=0 or k=N)$ (68)
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$\frac{S_{k=0}^{N}G_{d}(U_{k}^{(n+1)})\triangle x-S_{k=0}^{N}G_{d}(U_{k}^{(n)})\triangle x}{\triangle t}$
$=$ $S_{k=0}^{N}( \frac{G_{d}(U_{k}^{(n+1)})-G_{d}(U_{k}^{(n)})}{\Delta t})\Delta x$
$=$ $S_{k=0}^{N}(H_{k}^{(n)} \cdot\frac{U_{k}^{(n+1)}-U_{k}^{(n)}}{\triangle t})\triangle x+[F_{k}^{(n)}]_{k=0}^{N}$
$=$ $S_{k=0}^{N}(H_{k}^{(n)} \cdot\frac{H_{k-1}^{(n)}-2H_{k}^{(n)}+H_{k+1}^{(n)}}{\triangle x^{2}})\triangle x$
$=$ $[(s_{1}H_{k}^{(n)})( \delta_{1}H_{k}^{(n)})]_{k=0}^{N}-S_{k=0}^{N}\{\frac{(\delta_{+}H_{k}^{(n)})^{2}+(\delta_{-}H_{k}^{(n)})^{2}}{2}\}\triangle x$
$=$ $-S_{k=0}^{N} \{\backslash \frac{(\delta_{+}H_{k}^{(n)})^{2}+(\delta_{-}H_{k}^{(n)})^{2}}{2}\}\triangle x$
$\leq$ $0$ (6.9)
(C).
(6.7) $($ 6.5 $)$ , $($6.8 $)$
$S_{k=0}^{N}G_{d}(U_{k}^{(n+1)})\triangle x-S_{k=0}^{N}G_{d}(U_{k}^{(n)})\triangle x\leq 0$ (610)
$(5.5^{-})$
$\frac{S_{k=0}^{N}U_{k}^{(n+1)}\triangle x-S_{k=0}^{N}U_{k}^{(n)}\Delta x}{\triangle t}$
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